Jejunal diverticulosis is by no means a rare surgical curiosity: its reported incidence increases with the diligence with which the condition is sought. An incidence of 1 25 % was found by Cooke et al. (1963) in a study of 2,400 radiological examinations of the small intestine; Rosedale & Lawrence (1936) reported a similar incidence in 300 post-mortem examinations in which they distended the small intestine with air in siti.
Six cases are presented which illustrate most of the common surgical complications.
Case I Woman, aged 68, who gave a fifteen-year history of duodenal ulceration and was admitted following a sudden attack of severe upper abdominal pain and vomiting. She had signs of peritonitis strongly suggestive of a perforated duodenal ulcer. At operation she was found to have a healed chronic duodenal ulcer. What had perforated was one of multiple jejunal diverticula varying in size from 0-5 to 1-5 centimetres. One diverticulum was red and inflamed, with a covering of fibrinous exudate, thickening of the wall and a central perforation; it was resected with 9 cm of jejunum, and end-to-end anastomosis carried out. The opened specimen showed that two diverticula were involved in the inflammatory mass. The patient was discharged well fifteen days later. Histology of the specimen showed nonspecific inflammation.
Case 2 Woman, aged 73, already known to have jejunal diverticulosis as she had some years previously had a Billroth I operation for a bleeding gastric ulcer, subsequent barium studies confirming the presence of jejunal diverticula. Since then she had had some attacks of abdominal pain, never severe enough to warrant hospital admission.
She was admitted with a five-day history of abdominal pain. She had a temperature of 101-2°F and central abdominal rebound tenderness, and was diagnosed as having jejunal diverticulitis. At laparotomy two duodenal diverticula were found and numerous diverticula in the upper 60 cm of the jejunum -the largest being 4 cm in diameter. The remarkable feature was the gross dilatation and hypertrophy of this region of the jejunum despite the absence of any distal obstruction. Treatment was by resection of 60 cm of involved jejunum with end-toend anastomosis. Neither the duodenal diverticula nor a gallstone in an otherwise normal gall-bladder were interfered with. The patient was discharged after twenty-two days and has since been well.
Case 3 Woman, aged 71 when first seen in 1960. Case previously reported to the Clinical Section by Mr J Bradbeer for Mr Norman C Tanner (Bradbeer 1962 ).
The main clinical features were loss of weight, abdominal pain, steatorrheea and iron deficiency anemia. Since operation and resection of the involved segment of jejunum the patient has lost her steatorrhoea and gained 3 stone in weight.
Case 4 Man, aged 74, who developed intestinal obstruction while convalescing from a transurethral resection for bladder neck obstruction associated with a small, 2 cm deep, vesical diverticulum. At laparotomy the upper 120 cm of jejunum were distended, the ileum collapsed. The site of obstruction was an area of chronic inflammation in the mesentery of the jejunum in the region of a small jejunal diverticulum 60 cm down the small bowel. Here the mesentery was fibrotic and contracted. A loop of ileum had become trapped in adhesions to this region. Treatment was by division of adhesions with simple diverticulectomy and lateral closure of the bowel wall. The specimen showed marked cedema of the mucosa and chronic inflammation.
The patient was discharged on the thirteenth day and has been well since.
Case 5 Woman, aged 83, who was only just recovering from an appendicectomy done elsewhere for abdominal pain when she required a laparotomy for massive gastrointestinal bleeding with melhna and continued blood loss despite conservative measures. There had been vomiting but no hxematemesis.
At lapatoromy a 30 cm length of upper jejunum was found bearing four diverticula. Below this region the bowel contained blood. The stomach was opened but was found to contain only pale green bile: there was no gastric or duodenal ulcer to account for the bleeding. The whole jejunum had tiny incipient diverticula at the points where the blood vessels entered its wall. Treatment was by resection of the involved 30 cm of upper jejunum, with end-to-end anastomosis. The patient recovered well, having no further bleeding, and was discharged on the twentysecond post-operative day. She has been well since.
Case 6 Woman, aged 70. This case has been reported in detail by Bewes et al. (1966) with analysis of the stone and discussion.
This woman had already, unknown to us, been found to have jejunal diverticula during investigation for dysphagia, epigastric fullness and flatulence. She was admitted as an emergency with intestinal obstruction and signs suggesting appendicitis. She had also been having attacks ofcolic for a month.
At laparotomy the upper 120 cm ofjejunum showed numerous diverticula, the largest being 4 cm in diameter. One of the diverticula was acutely inflamed but not perforated. Just distal to it was a stony-hard bolus obstructing the lumen of the bowel. The gallbladder contained some small stones.
Treatment was by enterotomy to remove the obstructing bolus. The enterotomy was closed. The patient was discharged well a fortnight later. The bolus was found to be a bundle of needle-like choleic acid enteroliths.
Discussion
Jejunal diverticulosis is an acquired condition of later life, most often seen in the seventh decade (Benson et al. 1943 ) and rarely in childhood. The diverticula are usually multiple, situated in the upper jejunum and typically on the mesenteric border of the bowel where the blood vessels enter.
The etiology of the condition was first suggested by Astley Cooper (1807) who indeed first gave a clear description of it. He thought that the diverticula were pulsion diverticula due to intestinal obstruction, the bowel wall giving way at its weakest point; yet most cases do not show any organic obstruction. Our Case 2 showed jejunal hypertrophy with inco-ordinated intestinal hyperactivity; Altemeier et al. (1963) described this state of affairs well, calling it 'jejunal dyskinesia'. Painter (1964) , in discussing diverticulosis of the colon, showed that high intrasigmoid pressures occurred with excessive segmentation and that these might account for the development of diverticula. It seems likely that the same mechanism is responsible in producing jejunal diverticula.
Is there some generalized disorder of smooth muscle contractility in these patients? Benson et al. (1943) noted diverticula in other organs in 49 out of 85 post-mortems in patients with jejunal diverticulosis. In 10 the organ affected was the bladder. We noted bladder outlet obstruction in 2 of our cases, Cases 2 and 4, the latter having a vesical diverticulum; in 4 of our 6 cases there were gallstones, suggesting stasis in the gall-bladder.
Surgical complications vary from the obvious to the bizarre. Diverticulitis is common and may lead in turn to perforation, abscess formation, band adhesions and intestinal obstruction. Hiemorrhage and volvulus are known to occur. Concretion formation is rare, yet we had 2 cases (Cases 3 and 6). The stones, if they are analysed, are nearly always found to be of choleic acid, in contrast to the calcium stones associated with small bowel strictures. Of the medical complications steatorrhoeaprobably due to chronic jejunitisis the most important, and may be manifested by weight loss, macrocytic anemia or neurological symptoms (Cooke et al. 1963) .
Treatment: Of our few cases, those 4 who had small bowel resection did well. All 6 survived surgery and have later attended the outpatient department and been seen to be well. For localized lesions presenting surgical complications local small bowel resection is probably the best treatment. Where there is extensive involvement of the whole jejunum the case will need to be dealt with on its merits: a limited resection may be wisest, leaving some diverticula; more conservative surgery may even suffice, such as diverticulectomy or inversion of a diverticulum in special cases. Steatorrhoea and megaloblastic anemia may be treated by replacement therapy of vitamin B1, and folic acid but broad-spectrum antibiotics will often help small bowel absorption, presumably by altering the bacterial flora. Even in these cases, surgery should be considered: as our Case 3 with steatorrhoea said in the clinic, 'The operation's been the making of me, Doctor!' Rosedale R S & Lawrence HI R (1936) Amer. J. Surg. 34, 369
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